Bone Marrow-Derived Cells Implanted into Freeze-Injured Urinary Bladders Reconstruct Functional Smooth Muscle Layers.
Regenerative medicine offers great hope for lower urinary tract dysfunctions due to irreversibly damaged urinary bladders and urethras. Our aim is the utilization of bone marrow-derived cells to reconstruct smooth muscle layers for the treatments of irreversibly damaged lower urinary tracts. In our mouse model system for urinary bladder regeneration, the majority of smooth muscle layers in about one-third of the bladder are destroyed by brief freezing. Three days after wounding, we implant cultured cells derived from bone marrow. The implanted bone marrow-derived cells survive and differentiate into layered smooth muscle structures that remediate urinary dysfunction. However, bone marrow-derived cells implanted into the intact normal urinary bladders do not exhibit these behaviors. The presence of large pores in the walls of the freeze-injured urinary bladders is likely to be helpful for a high rate of survival of the implanted cells. The pores could also serve as scaffolding for the reconstruction of tissue structures. The surviving host cells upregulate several growth factor mRNAs that, if translated, can promote differentiation of smooth muscle and other cell types. We conclude that the multipotency of the bone marrow-derived cells and the provision of scaffolding and suitable growth factors by the microenvironment enable successful tissue engineering in our model system for urinary bladder regeneration. In this review, we suggest that the development of regenerative medicine needs not only a greater understanding of the requirements for undifferentiated cell proliferation and targeted differentiation, but also further knowledge of each unique microenvironment within recipient tissues.